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ABSTRACT 


This  series  of  laboratory  experiments  was  initiated  to  determine  the  expected  median 
lethal  concentration  (LC50)  of  various  fire  fighting  foams  using  the  Fathead  Minnow 
(Pimephales  promelas)  as  the  screening  organism.  Aquatic  toxicity  screening  offers  an 
inexpensive,  efficient  and  reliable  method  for  determining  the  toxic  effects  of  a  substance 
on  a  given  organism.  Toxicity  screens  were  conducted  for  nine  agents  between  June  1 
and  December  18,  2003,  in  which  the  minnows  were  exposed  to  five  concentrations  of 
the  fire  fighting  agent  while  a  simultaneous  test  was  performed  with  five  concentrations 
of  3M  Light  Water  Brand  Aqueous  Film  Forming  Foam  (AFFF),  the  reference  toxicant. 
The  aquatic  toxicity  screening  consisted  of  an  acute,  static,  range-finding  test  conducted 
over  a  48-hour  period.  Dissolved  oxygen,  pH  and  temperature  were  monitored 
throughout  the  experiment. 

The  agents  screened  included  six  commercial  agents  (FlameOut  II,  FireAde  2000,  Hawk 
ALLFIRE,  EarthSorb,  Hawk  Super  B  and  Micro-Blaze  Out  Plus)  and  three  experimental 
agents  (PS  B-25,  TDA  555-8  and  TDA  541-3).  The  calculated  LC50s  for  the  nine  agents 
screened  ranged  between  9.5  and  1595  ppm.  3M  AFFF  had  an  average  LC50  of  784 
ppm.  All  agents  screened,  with  the  exception  of  Micro-Blaze  Out  Plus  and  EarthSorb, 
had  a  LC50  lower  than  3M  AFFF. 
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SUMMARY 


Due  to  overwhelming  requests  submitted  to  the  DoD  and  FAA,  AFRL  issued  an 
invitation  to  screen  various  fire  fighting  agent  formulations  submitted  by  outside 
companies  in  an  effort  to  evaluate  the  toxicity  of  commercial  and  experimental  foam 
concentrates  against  current  Military  Specification  MIL-F-24385F  Fire  Extinguishing 
Agent,  Aqueous  Film  Forming  Foam  Liquid  Concentrate,  For  Fresh  and  Sea  Water  (MIL 
SPEC  AFFF). 

This  series  was  conducted  under  a  joint  program  with  the  Federal  Aviation 
Administration  as  a  means  to  centralize  the  screening  and  information  made  available  on 
commercial  and  experimental  fire  fighting  agents.  Agents  that  were  considered  for 
further  evaluation  must  show  a  decreased  level  of  toxicity  compared  to  the  MIL  SPEC 
AFFF,  which  has  a  known  aquatic  toxicity  between  700-950  ppm. 

METHODS 

Toxicity  screening  on  nine  fire  fighting  agents  was  conducted  at  the  Air  Force  Research 
Laboratory  (AFRL/MLQD)  to  determine  the  expected  median  lethal  concentration 
(LC50)  using  the  Fathead  Minnow  (Pimephales  promelas)  as  the  test  organism.  The 
agents  tested  included  six  commercial  agents  (Flame  Out  II,  FireAde  2000,  Hawk 
ALLFIRE,  EarthSorb,  Hawk  Super  B  and  Micro-Blaze  Out  Plus)  and  three  experimental 
agents  (PS  B-25,  TDA  555-8  and  TDA  541-3).  Toxicity  screening  and  analysis  of  the 
nine  agents  were  conducted  between  June  2003  and  December  2003  at  AFRL,  Fire 
Research  Chemical  Analysis  Center  at  Tyndall  AFB,  Florida. 

The  Fathead  minnows  were  subjected  to  a  48-hour,  acute,  static,  range-finding  aquatic 
toxicity  test  (ASTM  E729-96).  Five  concentrations  of  each  test  agent  and  3M  Light 
Water  Brand  AFFF  were  tested  with  a  total  of  40  organisms  exposed  to  each  toxicant 
concentration.  During  the  48-hour  experiment,  dissolved  oxygen  concentration,  pH  and 
temperature  were  monitored  to  assure  optimal  water  quality  conditions.  LC50  (median 
lethal  concentration)  results  were  generated  using  Tidepool  Scientific  ToxCalc™ 
Bioassay  Calculator  software.  The  LC50  data  were  calculated  using  the  Trimmed 
Spearman-Karber  Method  and  the  results  are  given  in  parts  per  million  (ppm). 

RESULTS 

The  first  sample  of  FireAde  2000  had  a  pH  of  12.4,  which  resulted  in  the  fish  dissolving 
once  they  died.  The  pH  was  verified  with  Fire  Service  Plus  and  foxmd  to  be  above  the 
normal  neutral  pH.  A  second  sample  of  normal  pH  (7.2)  was  received  and  screened. 
Results  from  both  tests  are  reported  in  this  document. 

Seven  out  of  the  nine  agents  tested  were  more  toxic  than  AFFF.  Micro-Blaze  Out  Plus,  a 
fluorosurfactant  based  foam  similar  to  3M  Light  Water  Brand  AFFF,  had  a  LC50  equal  to 
MEL  SPEC  AFFF.  EarthSorb,  a  pinto  bean  based  agent,  was  less  toxic  than  AFFF  but 
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significantly  decreased  the  oxygen  levels  due  to  the  nutrient  loading.  The  toxicity  of  the 
other  agents  ranged  fi-om  9.5  ppm  to  133  ppm.  Hawk  Super  B  was  the  most  toxic  agent 
in  this  series  at  83  times  more  toxic  than  AFFF. 

All  three  experimental  agents  showed  high  degrees  of  toxicity,  ranging  fi-om  26-133  ppm. 
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SECTION  I:  INTRODUCTION 


BACKGROUND 

Fire  fighting  foams  are  used  as  the  primary  suppression  agent  to  extinguish  liquid 
hydrocarbon  fuel  fires  involving  aircraft  operations.  Several  types  of  foam  exist 
including  protein,  fluoroprotein  and  aqueous  film-forming  foams  (AFFF).  Currently, 
AFFF  is  the  most  effective  fire  fighting  foam  available  and  is  the  primary  agent  for 
hydrocarbon  fuel  fires.  The  general  composition  of  AFFF  is  water,  fluoroalkyl 
surfactants,  non-fluorinated  surfactants  and  organic  solvent. 

Due  to  overwhelming  requests  submitted  to  the  DoD  and  FAA,  AFRL  issued  an 
invitation  to  test  various  foam  formulations  submitted  by  outside  companies  in  an  effort 
to  evaluate  the  toxicity  of  commercial  and  experimental  foam  concentrates  against 
current  MIL  SPEC  AFFF. 

This  test  series  was  conducted  imder  a  joint  program  with  the  Federal  Aviation 
Administration  as  a  means  to  centralize  the  screening  and  information  made  available  on 
commercial  and  experimental  fire  fighting  agents.  This  report  summarizes  the  aquatic 
toxicity  screening  conducted  during  the  2003  calendar  year. 

PURPOSE 

The  purpose  of  this  screening  is  to  quantify  the  aquatic  toxicity  of  new  fire  fighting 
foams  using  an  inexpensive,  efficient,  reliable  method  for  comparison  to  current  MIL 
SPEC  AFFF. 

SCOPE 

A  series  of  screenings  were  conducted  to  determine  the  median  lethal  concentration 
(LC50)  of  nine  fire  fighting  foam  concentrates  using  ASTM  E-729  -  96  (Reapproved 
2002)  Standard  Guide  for  Conducting  Acute  Toxicity  Tests  on  Test  Materials  with 
Fishes,  Macroinvertebrates  and  Amphibians  using  the  Fathead  Minnow  (Pimephales 
promelas)  as  the  test  organism.  The  tests  and  subsequent  analysis  were  conducted  at  the 
Air  Force  Research  Laboratory  (AFRL),  Fire  Research  Group,  Tyndall  AFB,  Florida. 
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SECTION  n:  METHODS 


PROCEDURE 

Nine  independent  toxicity  tests  were  completed  between  June  1,  2003  and  December  18, 
2003  using  the  Fathead  Minnow  as  the  test  organism.  The  ASTM  E  729-96  Standard 
specifies  that  all  organisms  in  a  test  should  be  as  uniform  as  possible  in  age  and  size.  To 
provide  a  consistent  age  class,  Aquatic  Research  Organisms,  Hampton,  New  Hampshire 
at  the  beginning  of  each  trial,  provided  19-day-old  laboratory-reared  fish.  Dissolved 
oxygen  levels  were  maintained  between  60  and  100%  of  saturation  and  the  fish  did  not 
incur  a  temperature  fluctuation  of  more  than  3°C  in  any  12-hour  period.  The  minnows 
were  subjected  to  a  48-hour,  acute,  static,  range-finding  toxicity  test.  A  range-finding 
test,  according  to  the  United  States  Environmental  Protection  Agency  (USEPA),  consists 
of  scaled-down,  abbreviated  static  acute  test  in  which  groups  of  organisms  are  exposed  to 
several  widely-spaced  sample  dilutions  in  a  logarithmic  series.  Forty  fish  (twenty  each, 
in  duplicate  chambers)  were  exposed  to  varying  concentrations  of  foam. 

Upon  arrival,  the  shipping  water  was  analyzed  for  dissolved  oxygen  (DO)  concentration, 
pH  and  temperature  to  assure  that  no  extreme  changes  in  the  water  quality  occurred 
during  transport  (Appendix  A).  The  test  water  was  also  analyzed  for  DO,  pH  and 
temperature.  A  water  filtration  system  installed  by  USFilter  was  used  as  the  source  of 
pmified  water,  which  was  oxygenated  for  48  hours  prior  to  the  test. 

Five  concentrations  of  the  test  agents  were  used  during  the  trials,  ranging  fi-om  60,000- 
0.6  ppm  or  30,000-0.3  ppm,  depending  on  the  manufacturer’s  recommendation  for 
normal  proportioning.  Each  concentration  was  one  order  of  magnitude  lower  than  the 
previous,  starting  with  the  recommended  use  concentration.  Five  concentrations  (30,000- 
0.3  ppm)  of  3M  Light  Water  Brand  AFFF  were  run  simultaneously  as  a  control  and 
reference  toxicant  with  each  trial  of  an  agent.  Two  chambers  of  fish  with  no  agent  added 
were  used  as  a  blank  control.  Each  test  chamber  contained  one  liter  of  water  and  20  fish, 
with  each  concentration  having  a  duplicate  test  chamber.  Therefore,  forty  fish  were 
exposed  to  each  concentration.  Measurements,  including  pH,  DO  concentrations  and 
temperature  were  taken  at  times  0,  4,  24  and  48-hom's  and  recorded  on  data  sheets 
(Appendix  B).  The  fish  were  not  fed  24-hours  prior  to  or  during  the  experiment. 

ANALYSIS 

LC50  results  were  generated  using  the  Tidepool  Scientific  ToxCalc™  Bioassay 
Calculator  software.  The  data  were  calculated  using  the  Trimmed  Spearman-Karber 
Method  and  the  results  were  shown  in  parts  per  million  (ppm).  Typical  program  output  is 
shown  in  Appendix  C. 
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SECTION  m:  RESULTS 


Table  1  summarizes  the  test  results.  Commercial  agents  are  shown  in  red,  experimental 
agents  are  shown  in  blue. 

Table  1.  Summary  of  Aquatic  Toxicity  Results  for  the  Nine  Agents  Tested. 


LC50  RESULTS  (ppm) 

DATE 

AGENT  NAME 

AGENT  (ppm) 

6/20/03 

FlameOut  II 

66 

705 

6/20/03 

FireAde  2000* 

74 

705 

6/27/03 

PS  B-25 

109 

718 

7/18/03 

TDA  555-8 

26 

718 

7/18/03 

TDA  541-3 

133 

718 

8/1/03 

FireAde  2000** 

92 

768 

8/8/03 

Hawk  ALLFIRE 

57 

780 

12/19/03 

EarthSorb 

1595 

949 

12/12/03 

9.5 

949 

12/12/03 

Micro  BlazeOut  + 

949 

949 

*FireAde  2000  with  pH=12.4 
**FireAde  2000  with  pH=7.2 


For  nine  of  the  ten  trials,  dissolved  oxygen  concentrations,  pH  and  temperature  remained 
within  expected  limits  (Appendix  B).  Aquatic  toxicity  was  listed  in  ppm,  with  lower 
numbers  indicating  more  toxic  agent.  Hawk  Super  B  exhibited  the  highest  toxicity  at  9.5 
ppm,  while  EarthSorb  and  Micro  BlazeOut  Plus  exhibited  the  lowest  toxicity  at  1595  and 
949  ppm,  respectively.  The  remaining  commercial  agents  ranged  between  57-133  ppm, 
which  is  over  10  times  the  level  of  toxicity  of  MIL  SPEC  AFFF. 

The  first  toxicity  screen  performed  with  FireAde  2000  had  an  unusual  reaction  with  the 
fish.  After  the  fish  died,  the  remains  turned  to  a  gel-like  consistency.  This  result  had 
never  been  observed  with  any  other  agent.  Additional  analysis  of  the  foam  concentrate 
showed  that  the  pH  (12.4)  was  higher  than  the  neutral  pH  indicated  by  the  manufacturer. 
The  manufacturer  sent  a  second  sample  for  testing  and  the  first  batch  of  foam  was  sent 
back  to  the  manufacturer  for  analysis.  The  second  batch  of  FireAde  2000  was  closer  to 
neutral;  however,  this  did  not  significantly  improve  the  LC50  (74  to  92  ppm),  indicating 
that  the  high  level  of  toxicity  was  not  due  to  pH  alone. 

PS  B-25  was  not  completely  soluble  in  water,  even  though  the  MSDS  provided  by  the 
manufacturer  indicated  that  it  was  completely  soluble.  Some  portion  of  the  two  highest 
concentrations  remained  out  of  solution  at  the  bottom  of  the  test  chamber.  The  lack  of 
thorough  mixing  was  not  an  issue  since  both  concentrations  experienced  100%  mortality 
within  the  first  four  hours  of  the  screen.  The  three  lowest  concentrations  were 
completely  soluble.  The  remaining  two  experimental  agents  also  showed  higher  toxicity 
levels  than  AFFF. 
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The  EarthSorb  agent  demonstrated  had  the  highest  LC50  at  1595  ppm,  indicating  that  the 
agent  is  less  toxic  than  AFFF.  However,  the  EarthSorb  agent  decreased  the  dissolved 
oxygen  content  to  <  0.1  mg/L  in  the  top  two  concentrations.  Fathead  minnows  normally 
congregate  at  the  bottom  of  the  test  chamber.  However,  with  the  dissolved  oxygen  level 
almost  at  zero,  the  fish  were  swimming  at  the  top  of  the  agent/water  surface  where 
dissolved  oxygen  levels  were  the  highest.  This  significant  decrease  in  DO  was  probably 
due  to  the  excess  nitrogen  released  into  the  water  fi-om  the  pinto  beans.  Nitrogen  loading 
in  fi'eshwater  causes  eutrophication  of  the  system  when  an  excess  of  bacteria  deplete  the 
oxygen  in  the  water.  This  could  be  a  significant  problem  if  this  agent  were  released  into 
a  water  body. 

Micro-Blaze  Out  Plus  performed  equivalent  to  the  AFFF  control.  The  ingredients  listing 
in  the  material  safety  data  sheets  for  Micro-Blaze  Out  Plus  and  AFFF  are  similar.  Micro- 
Blaze  Out  Plus  is  essentially  an  AFFF  with  microbes  added  to  degrade  the 
hydrosurfactants  after  use. 

In  a  study  performed  by  Pace  Analytical  Laboratories,  St.  Paul,  Minnesota  for  3M  (Lab 
Request  #01358)  on  Light  Water  Brand  AFFF,  a  LC50  of  >1000  ppm  was  calculated  at 
48  hours  for  the  Fathead  Minnow  during  a  96  hour  static  toxicity  test.  These  results 
correlate  with  the  AFFF  results  produced  during  the  ten  trials  completed  between  June 
2003  and  December  2003. 
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APPENDIX  A:  DATA  SHEETS  -  INITIAL  INFORMATION 
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AQUATIC  TOXICITY  TEST  -  FLAMEOUT II 

DATE:  18  June  03 

TEST  TYPE:  Acute,  static,  range-finding 
TEST  AGENT:  FlameOutH 

TEST  AGENT  CONC:  3.0%,  0.30%,  3.0xl0‘Vo,  3.0x10'^%,  3.0x10-^% 
TEST  SPECIES:  Pimephales promelas.  Fathead  Minnow 
SPECIES  SOURCE:  Aquatic  Research  Organisms 
DATE  HATCHED:  28  May  2003 
TEMPERATURE  OF  SHIPPING  WATER:  22°C 
TEMPERATURE  OF  CHAMBER  WATER:  22°C 
DILUTION  HjO:  Deionized  Water,  aerated  48  hours 
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AQUATIC  TOXICITY  TEST  -  FIREADE  2000 

DATE:  20  June  03 

TEST  TYPE:  Acute,  static,  range-finding 
TEST  AGENT:  Fire  Ade  2000 

TEST  AGENT  CONC:  3.0%,  0.3%,  3.0xl0-Vo,  3.0x10'^%,  3.0x10-^% 
TEST  SPECIES:  Pimephales promelas.  Fathead  Minnow 
SPECIES  SOURCE:  Aquatic  Research  Organisms 
DATE  HATCHED:  28  May  2003 
TEMPERATURE  OF  SHIPPING  WATER:  22°C 
TEMPERATURE  OF  CHAMBER  WATER:  ITC 
DILUTION  H2O:  Deionized  Water,  aerated  48  hours 


9 


AQUATIC  TOXICITY  TEST  -  PS  B-25 

DATE:  27  June  03 

TEST  TYPE:  Acute,  static,  range-finding 
TEST  AGENT:  PS  B-25 

TEST  AGENT  CONC:  6.0%,  0.6%,  6.0xl0-Vo,  6.0x10'^%,  6.0x10-^% 
TEST  SPECIES:  Pimephales promelas.  Fathead  Minnow 
SPECIES  SOURCE:  Aquatic  Research  Organisms 
DATE  HATCHED:  4  June  2003 
TEMPERATURE  OF  SHIPPING  WATER:  23°C 
TEMPERATURE  OF  CHAMBER  WATER:  22°C 
DILUTION  HaO:  Deionized  Water,  aerated  48  hours 


10 


AQUATIC  TOXICITY  TEST  -  TDA  555-8 

DATE:  18  July  03 

TEST  TYPE:  Acute,  static,  range-finding 
TEST  AGENT:  TDA  555-8 

TEST  AGENT  CONC:  6.0%,  0.6%,  6.0xl0‘Vo,  6.0x10’^%,  6.0x10-^% 
TEST  SPECIES:  Pimephales promelas.  Fathead  Minnow 
SPECIES  SOURCE:  Aquatic  Research  Organisms 
DATE  HATCHED:  25  June  2003 
TEMPERATURE  OF  SHIPPING  WATER:  24°C 
TEMPERATURE  OF  CHAMBER  WATER:  22°C 
DILUTION  H2O:  Deionized  Water,  aerated  48  hours 
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AQUATIC  TOXICITY  TEST  -  TDA  541-3 
DATE:  18  July  03 

TEST  TYPE;  Acute,  static,  range-finding 
TEST  AGENT:  TDA  541-3 

TEST  AGENT  CONC:  1.5%,  0.15%,  1.5xl0-X  1.5xlO‘Vo,  1.5x10-^% 
TEST  SPECIES:  Pimephales promelas.  Fathead  Minnow 
SPECIES  SOURCE:  Aquatic  Research  Organisms 
DATE  HATCHED:  25  June  2003 
TEMPERATURE  OF  SHIPPING  WATER:  24°C 
TEMPERATURE  OF  CHAMBER  WATER:  22°C 
DILUTION  H2O:  Deionized  Water,  aerated  48  hours 
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AQUATIC  TOXICITY  TEST  -  FIREADE  2000 

DATE:  1  August  03 

TEST  TYPE:  Acute,  static,  range-finding 

TEST  AGENT:  FireAde2000 

TEST  AGENT  CONC:  3.0%,  0.3%,  3.0xl0‘Vo,  3.0x10'^%,  3.0x10-^% 
TEST  SPECIES:  Pimephales promelas.  Fathead  Minnow 
SPECIES  SOURCE:  Aquatic  Research  Organisms 
DATE  HATCHED:  9  July  2003 
TEMPERATURE  OF  SHIPPING  WATER:  22°C 
TEMPERATURE  OF  CHAMBER  WATER:  22°C 
DILUTION  H2O:  Deionized  Water,  aerated  48  hours 
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AQUATIC  TOXICITY  TEST  -  HAWK  ALLFIRE 

DATE:  8  August  03 

TEST  TYPE:  Acute,  static,  range-finding 

TEST  AGENT:  Hawk  ALLFIRE 

TEST  AGENT  CONC:  3.0%,  0.30%,  3.0xl0-Vo,  3.0x10'^%,  3.0xl0>o 
TEST  SPECIES:  Pimephales promelas.  Fathead  Minnow 
SPECIES  SOURCE:  Aquatic  Research  Organisms 
DATE  HATCHED:  17  July  2003 
TEMPERATURE  OF  SHIPPING  WATER:  24°C 
TEMPERATURE  OF  CHAMBER  WATER:  22°C 
DILUTION  H2O:  Deionized  Water,  aerated  48  hours 
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AQUATIC  TOXICITY  TEST  -  EARTHSORB 

DATE;  9  December  03 

TEST  TYPE:  Acute,  static,  range-finding 

TEST  AGENT:  EarthSorb 

TEST  AGENT  CONC:  5g/L,  0.5g/L,  S.OxlO'^g/L,  S.OxlO’^g/L,  S.OxIOVl 

TEST  SPECIES:  Pimephales promelas.  Fathead  Minnow 

SPECIES  SOURCE:  Aquatic  Research  Organisms 

DATE  HATCHED:  27  November  2003 

TEMPERATURE  OF  SHIPPING  WATER:  24°C 

TEMPERATURE  OF  CHAMBER  WATER:  22°C 

DILUTION  H2O:  Deionized  Water,  aerated  48  hours 
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AQUATIC  TOXICITY  TEST  -  HAWK  SUPER  B 

DATE:  9  December  03 

TEST  TYPE:  Acute,  static,  range-finding 

TEST  AGENT:  Hawk  Super  B 

TEST  AGENT  CONC:  3.0%,  0.30%,  3.0xl0-Vo,  3.0x10'^%,  3.0xl0>o 
TEST  SPECIES:  Pimephales promelas.  Fathead  Minnow 
SPECIES  SOURCE:  Aquatic  Research  Organisms 
DATE  HATCHED:  19  November  2003 
TEMPERATURE  OF  SHIPPING  WATER:  22°C 
TEMPERATURE  OF  CHAMBER  WATER:  22°C 


DILUTION  H2O:  Deionized  Water,  aerated  48  hours 


AQUATIC  TOXICITY  TEST  -  MICRO  BLAZEOUT  + 

DATE:  9  December  03 

TEST  TYPE:  Acute,  static,  range-finding 

TEST  AGENT:  Micro  BlazeOut  + 

TEST  AGENT  CONC:  3.0%,  0.30%,  3.0xl0‘Vo,  3.0x10'^%,  3.0x10^% 
TEST  SPECIES:  Pimephales promelas.  Fathead  Minnow 
SPECIES  SOURCE:  Aquatic  Research  Organisms 
DATE  HATCHED:  19  November  2003 
TEMPERATURE  OF  SHIPPING  WATER:  22°C 
TEMPERATURE  OF  CHAMBER  WATER:  22°C 
DILUTION  H2O:  Deionized  Water,  aerated  48  hours 
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TEST  AGENT:  FireAde  2000,  20  June  2003 
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8  August  2003 
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TEST  AGENT:  EarthSorb, 

19  Dec  2003 
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TEST  AGENT:  Hawk  Super  B 

12  Dec  2003 
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APPENDIX  C;  SAMPLE  OUTPUT  DATA  PRODUCED  BY  TIDEPOOL  SCIENTIFIC 
TOXCALC^’^  BIOASSAY  CALCULATOR  SOFTWARE 
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AQUATIC  TOXICITY  TEST  -  FLAMEOUT  II 
DATE:  18  June  03 


start  Date: 

6/18/2003 

Test  ID: 

1 

Sample  ID: 

Flame  Out  II 

End  Date: 

6/20/2003 

Lab  ID: 

Air  Force  Research  Lab 

Sample  Type: 

Fire  Fighting  Foam 

Sample  Dat 
Comments: 

Protocol: 

EPAA  91-EPA  Acute 

Test  Species: 

PP-Pimephales  promelas 

■CiHSMb' 

'  ^  i 

B-Control 

0.9000 

0.9500 

0.003 

0.9500 

0.8500 

0.03 

0.7500 

0.8000 

0.3 

0.0000 

0.0000 

3 

0.0000 

0.0000 

30 

0.0000 

0.0000 

ieoiiMMt tjMut  IMtem 

Mma 

Tramtonn:  Arcsin  Sauam  Raot  '-i 

•  Mn.  Max  .  CV% 

N 

.  j' ‘ 

total 

Number 

B-Control  0.9250 

1.0000 

1.2972 

1.2490 

1.3453 

5.246 

2 

.  3 

40 

0.003  0.9000 

0.9730 

1.2592 

1.1731 

1.3453 

9.669 

2 

4 

40 

0.03  0.77S0 

0.8378 

1.0772 

1.0472 

1.1071 

3.935 

2 

9 

40 

0.3  0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

3  0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

30  0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

.  OMexi 

'  'Skaw 

Kurt 

Normality  of  the  data  set  cannot  be  confirmed 

Bartlett's  Test  indicates  eoual  vanances  (o  =  0.691 

0.7327135 

9.210351 

SSKCL 

‘  a/  - 

- 

0.0% 

5.0% 

0.0687 

0.0506 

0.0932 

10.0% 

0.0733 

0.0500 

0.1075 

20.0% 

0.0759 

0.0627 

0.0919 

Auto-2.7% 

0.0661 

0.0495 

0.0884 

Dose  ppt 
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AQUATIC  TOXICITY  TEST  -  FIREADE  2000 


DATE:  20  June  03 


p- - - - 

WSM 

wmiiBiiiwiitP'  I'l 

start  Date;  6/18/2003 
End  Date:  6/20/2003 
Sample  Dat 

Comments: 

Test  ID: 
Lab  ID: 
Protocol: 

1 

Air  Force  Research  Lab 

EPAA  91-EPA  Acute 

Sample  ID: 

Sample  Type: 

Test  Species: 

FireAde  2000 

Fire  Fighting  Foam 

PP-Pimephales  promelas 

■a&eiiiwi.'" 

2 

B-Control 

0.9000 

0.9500 

0.003 

0.9000 

0.9500 

0.03 

0.7000 

0.9500 

0.3 

0.0000 

0.0000 

3 

0.0000 

0.0000 

30 

0.0000 

0.0000 

AQUATIC  TOXICITY  TEST  -  PS  B-25 
DATE:  27  June  03 


I 

7-  i  ."t'  *'.1’ 

'  >*  *4  ’ 

BBagHSMar’W^tT’TgT-'^ 

'  \  ■  /  'y  ■ . 

start  Date: 

6/25/2003 

Test  ID: 

1 

Sam^e  ID: 

PS  B-25 

End  Date: 

6/27/2003 

Lab  ID: 

Air  Force  Research  Lab 

Sample  Type: 

Fire  Fighting  Foam 

Sample  Dat 
Comments: 

Protocol: 

EPAA  91 -ERA  Acute 

Test  Species: 

PP-Pimephales  promelas 

JBBBBSBSSSBBSBBSn 

B-Control 

0.9500 

1.0000 

0.006 

0.9000 

0.9000 

0.06 

0.8000 

0.6500 

0.6 

0.0500 

0.0000 

6 

0.0000 

0.0000 

60 

0.0000 

Wtr 


iiiig 


~  Tatti 


B-Control 

0.9750 

1.4020 

1.3453 

1.4588 

5.723 

2 

1 

0.006 

0-9000 

0.9231 

1.2490 

1.2490 

1.2490 

0.000 

2 

4 

0.06 

0.7250 

0.7436 

1.0224 

0.9377 

1.1071 

11.716 

2 

11 

0.6 

0.0250 

0.0256 

0.1688 

0.1120 

0.2255 

47.542 

2 

39 

6 

0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

60 

0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

Normality  of  the  data  set  cannot  be  confirmed 
Equality  of  variance  cannot  be  confirmed 


§  §  s  3  s 


AQUATIC  TOXICITY  TEST  -  TDA  555-8 


DATE:  18  July  03 


1 - 

start  Date: 

7/16/2003 

Test  ID: 

1 

Sample  ID: 

TDA  555-8 

End  Date: 
Sample  Dat 
Comments: 

7/18/2003 

Lab  ID; 
Protocol: 

Air  Force  Research  Lab 

EPAA  91 -EPA  Acute 

Sample  Type: 

Test  Species: 

Fire  Fighting  Foam 
PP-Pimephales  promelas 

.  '  Z  ' 

B-Contro! 

0.9000 

1.0000 

0.006 

1.0000 

1.0000 

0.06 

0.2500 

0.0000 

0.6 

0.0000 

0.0000 

6 

0.0000 

60 

0.0000 

0.0000 

iciSl)£MC'r> 

‘'ilm' 

IMtaMi  " 

llani 

ArealitSouara  Root" 
Uw  CV%  ' 

H"  ' 

•  t  ,  -Nlm^er 

''Rmd 

ToW 

Numbar 

B-Control 

1.0000 

1.3539 

1.2490 

1.4588 

10.953 

2 

2 

40 

0.006 

1.0526 

1.4588 

1.4588 

1.4588 

0.000 

2 

0 

40 

0.06 

0.1250 

0.1316 

0.3178 

0.1120 

0.5236 

91.567 

2 

35 

40 

0.6 

0.0000 

0.1120 

0.1120 

0.000 

2 

40 

40 

6 

0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

.  40 

40 

60 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

■■■■'■• . f'-awwfc  ’ 

CrfBeil 

Sknw  ' 

Kurt 

Normality  of  the  data  set  cannot  be  confirmed 

Eaualitv  of  variance  cannot  be  confirmed 

AQUATIC  TOXICITY  TEST  -  TDA  541-3 
DATE:  18  July  03 


1 - 

- 

start  Date: 

7/16/2003 

Test  ID: 

1 

Sample  ID: 

TDA  541 -3 

End  Date: 

7/18/2003 

Lab  ID: 

Air  Force  Research  Lab 

Sample  Type: 

Fire  Fighting  Foam 

Sample  Dat 

Protocol: 

EPAA  91 -EPA  Acute 

Test  Species: 

PP-Pimephales  promelas 

Comments: 

■CSoSwppt? 

BBSUSSBSBBB^ 

B-Control 

0.9000 

1.0000 

0.0015 

0.8000 

0.9000 

0.015 

0.9500 

0.9000 

0.15 

0.3000 

0.5500 

1.5 

0.0500 

0.1000 

15 

0.0000 

0.0000 

c 

■ 

Tirtal 

Mm 

’  UMfti  'n  :«w% 't 

R. 

.  .*  ■>  • 

iimniMr 

B-Control 

0.9500 

HRm 

1.3539 

1.2490 

1.4588 

10.953 

2 

2 

40 

0.0015 

0.8500 

0.8947 

1.1781 

1.1071 

1.2490 

8.517 

2 

6 

40 

0.015 

0.9250 

0.9737 

1.2972 

1.2490 

1.3453 

5.246 

2 

3 

40 

0.15 

0.4250 

0.4474 

0.7076 

0.5796 

0.8355 

25.568 

2 

23 

40 

1.5 

0.0750 

0.0789 

0.2736 

0.2255 

0.3218 

24.869 

2 

37 

40 

15 

0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

1 

’'fcTvV 

■ 

ifflgMMiW 

SMMe  >. 

t.  .'Citticat:' 

Sfcewf'  ' 

Kurt 

Normality  of  the  data  set  cannot  be  confirmed 


Bartlett’s  Test  indicates  eouai  variances  (p  =  0.90) 


13.276698 


1.0876513 


AQUATIC  TOXICITY  TEST  -  FIREADE  2000 

DATE:  1  August  03 


start  Date: 

7/30/2003 

Test  ID: 

1 

Sample  ID; 

FireAde  2000 

End  Date: 

8/1/2003 

Lab  ID: 

Air  Force  Research  Lab 

Sample  Type: 

Fire  Fighting  Foam 

Sample  Dat 
Comments: 

Protocol: 

EPAA  91 -EPA  Acute 

Test  Species: 

PP'Pimephales  promelas 

iConoivt 

t 

,,  •  .. 

B-Control 

0.9000 

1.0000 

0.003 

0.9500 

0.8500 

0.03 

0.9000 

1.0000 

0.3 

0.0000 

0.0000 

3 

0.0000 

0.0000 

30 

0.0000 

0.0000 

■'  ’Tiaiirtfem;-iA>«*Wiawi»ro<^  '  •  "  >  ^ . '  '  "  Maiibw. '  Tfatei 


Bli"''  •illllli 

■ 

.  M  ■  .  •  ■ 

Rnp 

B-Control 

0.9500 

1.0000 

1.3539 

1.2490 

1.4588 

10.953 

2 

2 

40 

0.003 

0.9000 

0.9474 

1.2592 

1.1731 

1.3453 

9.669 

2 

4 

40 

0.03 

0.9500 

1.0000 

1.3539 

1.2490 

1.4588 

10.953 

2 

2 

40 

0.3 

0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

3 

0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

30 

0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

AQUATIC  TOXICITY  TEST  -  HAWK  ALLFIRE 


DATE:  8  August  03 


Start  Date: 

8/6/2003 

Test  ID: 

1 

Sample  ID: 

Hawk  Ailfire 

End  Date: 

8/8/2003 

Lab  ID: 

Air  Force  Research  Lab 

Sample  Type: 

Fire  Fighting  Foam 

Sample  Dat 
Comments: 

Protocol: 

EPAA  91 -ERA  Acute 

Test  Species: 

PP-Pimephales  promelas 

B-Control 

1.0000 

0.003 

0.8500 

0.9500 

0.03 

0.7500 

0.7500 

0.3 

0.0000 

0.0000 

3 

0.0000 

0.0000 

30 

0.0000 

0.0000 

lim 

Nambar.' 

Raw 

ToM- 

Number 

B-Control 

0.9750 

1.4020 

1.3453 

1.4588 

5.723 

2 

■  1 

40 

0.003 

0.9000 

0.9231 

1.2592 

1.1731 

1.3453 

9.689 

2 

4 

40 

0.03 

0.7500 

0.7692 

1.0472 

1.0472 

1.0472 

0.000 

2 

10 

40 

0.3 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

3 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

30 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

1  tmmvia 

iiiHiMiitwH>niifPiwwrriwriwiyirii»:^.“^^ 

— TTgjj-p- 

Kiiirt 

Normality  of  the  data  set  cannot  be  confirmed 

Eaualitv  of  variance  cannot  be  confirmed 

*'«k'cL 

-  •  T^lwtiiedgpiwihaw  Kwbif 

0.0% 


5.0% 

10.0%  0.0591 

20.0%  0.0665 

Auto-7.7%  0.0566 


0.0398  0.0877 

0.0345  0.1284 

0.0389  0.0829 


Dose  ppt 
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AQUATIC  TOXICITY  TEST  -  EARTHSORB 


DATE:  19  December  03 


\ 

mmmmm 

mmmism 

start  Date: 

12/17/2004 

Test  ID: 

EarthSorb 

Sample  ID: 

REF-Ref  Toxicant 

Bid  Date: 

12/19/2004 

Lab  ID: 

Air  Force  Research  Laboratory  Sample  Type: 

Fire  Fighting  Agent 

Sample  Dat  12/17/2004 

Protocol: 

EPAA  91 -EPA  Acute 

Test  Species: 

PP'Pimephales  promelas 

Comments: 

Powdered  Pinto  Beans 

.  1 

2 

l@SiWB 

■HBBBSB 

B-Control 

1.0000 

0.00025 

0.9500 

1.0000 

0.0025 

1.0000 

1.0000 

0.025 

1.0000 

1.0000 

0.25 

1.0000 

1.0000 

2.5 

0.4500 

0.3000 

. 

”  V 

'  ' 

TOM 

Bfif  mflir  irmam  * 

WMmi 

MMn 

■■  UIm.-  • 

'  '  '  .MNII' 

‘  C«W  '  ‘  » -  '  '  • 

'  RHP 

Manber 

B-Control 

0.9750 

1.0000 

1.4020 

1.3453 

1.4588 

6.723  2 

1 

40 

0.00025 

0.9750 

1.0000 

1.4020 

1.3453 

1.4588 

5.723  2 

1 

40 

0.0025 

1.0000 

1.0256 

1.4588 

1.4588 

1.4588 

0.000  2 

0 

40 

0.025 

1.0000 

1.0256 

1.4588 

1.4588 

14588 

0.000  2 

0 

40 

0.25 

1.0000 

1.0256 

1.4588 

14588 

14588 

0.000  2 

0 

40 

2.5 

0.3750 

0.3846 

0.6575 

0.5796 

0.7353 

16.743  2 

25 

40 

Normality  of  the  data  set  cannot  be  confirmed 


..  . —  ' - ^issss»ms:s^!!7 

'  —  -i-  “  «  <  ’--sa"  . . iasr"~~* 


fTinr  ’nTT 

ant 

S^ntrol 

Tempo 

18.00 

17.90 

18.10 

0.14 

2.09 

2 

0.0005 

18.10 

18.10 

18.10 

0.00 

0.00 

2 

0.005 

18.00 

18.00 

18.00 

0.00 

0.00 

2 

0.05 

18.05 

18.00 

18.10 

0.07 

1.47 

2 

0.5 

18.10 

18.10 

18.10 

0.00 

0.00 

2 

5 

18,20 

18.20 

18.20 

0.00 

0.00 

2 

S-Control 

pH 

6.62 

6.57 

6.67 

0.07 

4.02 

2 

0.0005 

6.44 

6.40 

6.47 

0.05 

3.46 

2 

0.005 

6.58 

6.56 

6.60 

0.03 

2.56 

2 

0.05 

6.44 

6.38 

6.49 

0.08 

4.33 

2 

0.5 

6.22 

6.13 

6.30 

0.12 

5.58 

2 

5 

5.31 

5.28 

5.34 

0.04 

3.88 

2 

S-Control 

DO  mg/L 

8.49 

8.43 

8.55 

0.08 

3.43 

2 

0.0005 

8.59 

8.56 

8.62 

0.04 

2.40 

2 

0.005 

8.41 

8.30 

8.51 

0.15 

4.58 

2 

0.05 

4.17 

4.00 

4.33 

0.23 

1160 

2 

0.5 

0.15 

0.15 

0.15 

0.00 

0.00 

2 

5 

0.03 

0.03 

0.03 

0.00 

0.00 

2 

AQUATIC  TOXICITY  TEST  -  HAWK  SUPER  B 


DATE:  12  December  03 


i:'*:'"'? . 

start  Date:  12/10/2004 
End  Date:  12/12/2004 
Sample  Dat  12/10/2004 


Comments:  Liquid 


B-Control 

1.0000 

1.0000 

0.003 

1.0000 

1.0000 

0.03 

0.0000 

0.0000 

0.3 

0.0000 

0.0000 

3 

0.0000 

0.0000 

30 

0.0000 

'  0.0000 

Test  ID: 
Lab  ID: 
Protocol: 


HawkSuper  Sample  ID: 

Air  Force  Research  Laboratory  Sample  Type: 

EPAA91-EPA  Acute  Test  Species: 


REF-Ref  Toxicant 
Fire  Fighting  Agent 
PP-Pimephales  promelas 


Nwnber 

Isbiieoiim.  .nitan. 

N  Mean 

Khan 

Mbi 

mat  • 

CV9t 

-M 

B-Control  1.0000 

1.0000 

1.4588 

1.4588 

1.4588 

0.000 

2 

0 

0.003  1.0000 

1.0000 

1.4588 

1.4588 

1.4588 

0.000 

2 

0 

0.03  0.0000 

0.0000 

0.1120 

0.1120 

0.000 

2 

40 

0.3  0.0000 

0.0000 

0.1120 

0.1120 

0.000 

2 

40 

3  0.0000 

0.0000 

0.1120 

0.1120 

0.000 

2 

40 

30  0.0000 

0.0000 

0.1120 

0.1120 

0.000 

2 

40 

1 

asBaggiM 

mHHM 

wawB 

. Stow  ' 

Normality  of  the  data  set  cannot  be  confirmed 

Eoualitv  of  variance  cannot  be  confirmed 

1  ‘  >•'  t 

%  GiajpMcil  IMIkk^ 

m 

0.0% 


0.0095 


0.0095 


Dose  ppm 


-5 

litoan 

ttbi'' 

so 

cv% 

N 

S-Control 

Temp  C 

18.00 

17.90 

18.10 

0.14 

2.09 

2 

0.0005 

18.25 

18.20 

18.30 

0.07 

1.46 

2 

0.005 

0.00 

0.00 

0.00 

0.00 

0 

0.05 

0.00 

0.00 

0.00 

0.00 

0 

0.5 

0.00 

0.00 

0.00 

0.00 

0 

5 

0.00 

0.00 

0.00 

0.00 

0 

S-Control 

pH 

6.62 

6.57 

6.67 

0.07 

4.02 

2 

0.0005 

6.46 

6.36 

6.55 

0.13 

5.68 

2 

0.005 

0.00 

0.00 

0.00 

0.00 

0 

0.05 

0.00 

0.00 

0.00 

0.00 

0 

0.5 

0.00 

0.00 

0.00 

0.00 

0 

5 

0.00 

0.00 

0.00 

0.00 

0 

S-Control 

DOmg/L 

8.49 

8.43 

8.55 

0.08 

3.43 

2 

0.0005 

8.28 

6.26 

8.29 

0.02 

1.76 

2 

0.005 

0.00 

0.00 

0.00 

0.00 

0 

0.05 

0.00 

0.00 

0.00 

0.00 

0 

0.5 

0.00 

0.00 

0.00 

0.00 

0 

5 

0.00 

0.00 

0.00 

0.00 

0 

39 


AQUATIC  TOXICITY  TEST  -  MICRO  BLAZEOUT  + 
DATE:  12  December  03 


start  Date:  12/10/2003 

Test  ID: 

BlazeOut+ 

Sample  ID: 

REF-Ref  ToMcant 

End  Date:  12/12/2003 

Lab  ID: 

Air  Force  Research  Laboratory 

Sample  Type: 

Fire  Fighting  Agent 

Sample  Dat  12/10/2003 
Comments: 

Protocol: 

EPAA91-EPA  Acute 

Test  Species: 

PP-Pimephales  promelas 

B^iontrol 

1.0000 

1.0000 

0.003 

1.0000 

1.0000 

0.03 

1.0000 

1.0000 

0.3 

1.0000 

1.0000 

3 

0.0000 

0.0000 

30 

0.0000 

0.0000 

Uma  MUkm 


Trawlofim  AicwgQU^ 


CV% 


Numpar  Taai 
Rasp  Numbar 


B-Control 

1.0000 

1.0000 

1.4588 

1.4588 

1.4588 

0.000 

2 

0 

40 

0.003 

1.0000 

1.0000 

1.4588 

1.4588 

1.4588 

0.000 

2 

0 

40 

0.03 

1.0000 

1.0000 

1.4588 

1.4588 

1.4588 

0.000 

2 

0 

40 

0.3 

1.0000 

1.0000 

1.4588 

1.4588 

1.4588 

0.000 

2 

0 

40 

3 

0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

30 

0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

«ffiBBgr?r7yrafaiBi 

Normality  of  the  data  set  cannot  be  confirmed 

Eaualitv  of  variance  cannot  be  confirmed 

0.0%  0.9487 


0.9487 


Dose  mUL 


BBaMMBKsu^^'fiaaHBaBW'' >  ’ 

'  Itan 

'rtai%  ' 

N 

S-Control  Temp  C 

21.00 

21.00 

0.00 

0.00 

2 

0.0005 

20.60 

20.50 

20.70 

0.14 

1.83 

2 

0.005 

20.60 

20.60 

20.60 

0.00 

0.00 

2 

0.05 

20.60 

20.60 

20.60 

0.00 

0.00 

2 

0.5 

0.00 

0.00 

0.00 

0.00 

0 

5 

0.00 

0.00 

0.00 

0 

S>Control  pH 

6.95 

6.80 

7.10 

0.21 

6.63 

2 

0.0005 

7.05 

7.00 

7.10 

0.07 

3.77 

2 

0.005 

6.90 

6.90 

6.90 

0.00 

0.00 

2 

0.05 

6.80 

6.80 

6.80 

0.00 

0.00 

2 

0.5 

0.00 

0.00 

0.00 

0.00 

0 

5 

0.00 

0.00 

0.00 

0.00 

0 

S-Control  DO  mg/L 

5.59 

5.58 

5.59 

0.01 

1.51 

2 

0.0005 

5.52 

5.49 

5.54 

0.04 

3.41 

2 

0.005 

5.50 

5.50 

5.50 

0.00 

0.00 

2 

0.05 

5.20 

5.17 

5.23 

0.04 

3.96 

2 

0.5 

0.00 

0.00 

0.00 

0.00 

0 

5 

0.00 

0.00 

0.00 

0.00 

0 

40 
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APPENDIX  D:  AFFF  OUTPUT  DATA  PRODUCED  BY  TIDEPOOL  SCIENTIFIC 
TOXCALC^^  BIOASSAY  CALCULATOR  SOFTWARE 
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AQUATIC  TOXICITY  TEST  -  3M  AFFF 


DATE:  20  June  03 


I 

Start  Date;  6/25/2003 
End  Date:  6/27/2003 
Sample  Dat  6/25/2003 
Comments: 
pamnUL 
B-Contro! 

0.003 
0.03 
0.3 
3 
30 


1 

0.9000 

0.8500 

0.8500 

0.9500 

0.0000 

0.0000 


Test  ID;  AFFF  Sample  ID: 

Lab  ID:  Air  Force  Research  Laboratory  Sample  Type; 

Protocol:  EPAA  91 -EPA  Acute  Test  Species: 


.  2^  ‘1  . 

0.9500 

0.8000 

0.8000 

0.6000 

0.0000 

0.0000 


REF-Ref  Toxicant 
Fire  Fighting  Agent 
PP-Pimepha!es  promelas 


,  (  -  _  .  r  *- 

yii— n 

■  Mean 

.TnmfMm:  Arcsta  Si^nri  Root 

Min  .  Mar  '  CV% ' 

H  '  ' 

Numbw 

Reap 

Tntil 

NunAer 

B-Control 

0.9250  1.0000 

1 .2972 

1.2490 

1.3453 

5.246 

2 

3 

40 

0.003 

0.8250  0.8919 

1.1401 

1.1071 

1.1731 

4.090 

2 

7 

40 

0.03 

0.8250  0.8919 

1.1401 

1.1071 

1.1731 

4.090 

2 

7 

40 

0.3 

0.7750  0.8378 

1.1157 

0.8861 

1.3453 

29.104 

2 

-  9 

40 

3 

0.0000  0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

30 

0.0000  0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

-i. . , ’  T  Z1 

Normality  of  the  data  set  cannot  be  confirmed 
Bartlett's  Test  indicates  equal  vanances  (p  =  0.26) 

0.0% 


sm«i. 


siatMic 


4.0021081 


'  oiitai:' 

11.344882 


5.0% 

10.0% 

20.0%  0.7592  0.6271  0.9191 

Auto-10.8%  0.7048  0.4874  1.0193 


Dose  mUL 
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AQUATIC  TOXICITY  TEST  -  3M  AFFF 


DATE:  27  June  03 


. -"r'-'™ . . . 

1  '  . 

AcatoffiM.TMt4tfl4rSijrvfwil 

.  ' 

Start  Date;  6/25/2003 

Test  ID: 

AFFF 

Sample  ID: 

REF-Ref  Toxicant 

End  Date:  6/27/2003 

Lab  ID: 

Air  Force  Research  Laboratory 

Sample  Type: 

Fire  Fighting  Agent 

Sample  Dat  6/25/2003 
Comments: 

Protocol: 

EPAA  91-EPA  Acute 

Test  Species: 

PP-Pimephales  prom^as 

2 

.  •  » 

B-Control 

0.9500 

1.0000 

0.003 

0.9000 

0.9500 

0.03 

1.0000 

0.9500 

0.3 

0.8500 

0.8500 

3 

0.0000 

0.0000 

30 

0.0000 

0.0000 

<‘ 

Umn 

Numtaar 
r.  Rm 

Total 

'‘Numbw.i: 

-MMinn  ' 

^  ■ 

*■-  -  r-t  , 

B'Control 

0.9750 

1.0000 

1.4020 

1.3453 

■Ri-irlrl 

5.723 

2 

1 

40 

0.003 

0.9250 

0.9487 

1.2972 

1.2490 

1.3453 

5.246 

2 

3 

40 

0.03 

0.9750 

1.0000 

1.4020 

1.3453 

1.4588 

5.723 

2 

1 

40 

0.3 

0.8500 

0.8718 

1.1731 

1.1731 

1.1731 

0.000 

2 

6 

40 

3 

0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

30 

0.0000 

0.1120 

0.1120 

0.000 

2 

40 

40 

1 

mmhm 

'.abiiWIeE-' i.  .■i'..-:-: 

Normality  of  the  data  set  cannot  be  confirmed 
Equality  of  variance  cannot  be  confirmed 


AQUATIC  TOXICITY  TEST  -  3M  AFFF 
DATE:  18  July  03 


Start  Date: 

7/16/2003 

Test  ID: 

AFFF 

Sample  ID: 

REF-Ref  Todcant 

End  Date: 

7/18/2003 

Ub  ID: 

Air  Force  Research  Laboratory 

Sample  Type: 

Fire  Fighting  Agent 

Sample  Dat 
Comments; 

7/18/2003 

Protocol: 

EPAA  91  -EPA  Acute 

Test  Species: 

PP-Pimephales  promelas 

i  .  . 

B>Control 

0.9000 

1.0000 

0.003 

0.9000 

1.0000 

0.03 

0.8000 

0.8500 

0.3 

0.0000 

0.3500 

3 

0.0000 

0.0000 

30 

0.0000 

0.0000 

'Mmr 

IMiNn 

Number 

Keep 

Total 

Number 

B-Contro! 

0.9500 

1.0000 

1.3539 

1.24^ 

1.4588 

10.953 

2 

2 

40 

0.003 

0.9500 

1.0000 

1.3539 

1.2490 

1.4588 

10.953 

2 

2 

40 

0.03 

0.8250 

0.8684 

1.1401 

1.1071 

1.1731 

4.090 

2 

‘  7 

40 

0.3 

0.1750 

0.1842 

0.3725 

0.1120 

0.6331 

98.891 

2 

33 

40 

3 

0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

30 

0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

§  §  § 


AQUATIC  TOXICITY  TEST  -  3M  AFFF 
DATE:  1  August  03 


1 

iiiilp; 

1  ■  t  ' 

Acuta  l^llMt^ftHrSiiivtal 

start  Date: 

7/30/2003 

Test  ID: 

AFFF 

Sample  ID: 

REF-Ref  Toxicant 

End  Date: 

8/1/2003 

Lab  ID: 

Air  Force  Research  Laboratory 

Sample  Type: 

Fire  Fighting  Agent 

Sample  Dat 
Comments: 

7/30/2003 

Protocol: 

EPAA  91 -ERA  Acute 

Test  Species: 

PP-Pimephales  promelas 

"■'F 

B-Control 

0.9000 

1.0000 

0.003 

0.6500 

0.9000 

0.03 

0.8500 

1.0000 

0.3 

0.7000 

0.9500 

3 

0.0000 

0.0000 

30 

0.0000 

0.0000 

BDaonHA.  Ktaan 

IHNam 

ilnn 

Twiifehn:  An^iSqMVi 

Mlnr  llsr  CM 

N 

[A 

Nuoibar  ToM' 

Rasp  Mumber 

B-Control 

0.9500 

1.0000 

1.3539 

1.2490 

1.4588 

10.953 

2 

2  40 

0.003 

0.7750 

0.8158 

1.0934 

0.9377 

1.2490 

20.132 

2 

9  40 

0.03 

0.9250 

0.9737 

1.3159 

1.1731 

1.4588 

15.350 

2 

3  40 

0.3 

0.8250 

0.8684 

1.1682 

0.9912 

1.3453 

21.435 

2 

7  40 

3 

0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40  40 

30 

0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40  40 

AQUATIC  TOXICITY  TEST  -  3M  AFFF 
DATE;  8  August  03 


start  Date: 
End  Date: 
Sample  Dat 
Comments: 

8/6/2003 

8^/2003 

8/6/2003 

test  ID: 
Ub  ID: 
Protocol: 

AFFF 

Air  Force  Research  Laboratory 
EPAA  91 -EPA  Acute 

Sample  ID: 

Sample  Type: 

Test  Species: 

REF-Ref  Toxicant 

Fire  Fighting  Agent 
PP-Pimephales  promelas 

1  .4  . 

r?  '  «  ■ 

B*Control 

0.9500 

1.0000 

0.003 

0.8500 

0.8000 

0.03 

0.8000 

0.7500 

0.3 

0.8500 

0.9500 

3 

0.0000 

0.0000 

30 

0.0000 

0.0000 

tHlMII 

lllMn  ' 

-■ 

Toiaf 

Numbar 

B*Control  0.9750 

1.0000 

1.4020 

1.3453 

1.4588 

5.723 

2 

1 

40 

0.003  0.8250 

0.8462 

1.1401 

1.1071 

1.1731 

4.090 

2 

.  7 

40 

0.03  0.7750 

0.7949 

1.0772 

1.0472 

1.1071 

3.935 

2 

9 

40 

0.3  0.9000 

0.9231 

1.2592 

1.1731 

1.3453 

9.669 

2 

4 

40 

3  0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

30  0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

40 

Normality  of  the  data  set  cannot  be  confirmed 
Bartiett’s  Test  indicates  equal  vanances  (p  =  0.80) 


i.ri£r.<A 


cmoki 

11.344882 


Skew 


Kwt 


1.0207615 


AQUATIC  TOXICITY  TEST  -  ANSUL  AFFF 
DATE:  12  December  03 


1  ' 

iiMiSiiiicNii 

start  Date: 

12/10/2003 

Test  ID: 

AFFF 

Sample  ID: 

REF-Ref  Toxicant 

End  Date: 

12/12/2003 

Lab  ID: 

Air  Force  Research  Laboratory 

Sample  Type: 

Fire  Fighting  Agent 

Sample  Dat 
Comments: 

12/10/2003 

Protocol: 

EPAA  91-EPA  Acute 

Test  Species: 

PP-Pimephaies  promeias 

V', 

2 

B-Control 

1.0000 

1.0000 

0.003 

1.0000 

1.0000 

0.03 

1.0000 

1.0000 

0.3 

1.0000 

1.0000 

3 

0.0000 

0.0000 

30 

0.0000 

0.0000 

'Hmhi  ‘ 

Mmiv  '  Ml  Max  CV%  ' 

-  N 

Retp 

Total 

NunriMT 

SControl  1 .0000 

1.0000 

1.4588  1.4588 

1.4588 

0.000 

2 

0 

40 

0.003  1.0000 

1.0000 

1.4508  1.4588 

1.4588 

0.000 

2 

0 

40 

0.03  1.0000 

1.0000 

1.4588  1.4588 

1.4588 

0.000 

2 

0 

40 

0.3  1.0000 

1.0000 

1.4588  1.4588 

1.4588 

0.000 

2 

0 

40 

3  0.0000 

0.0000 

0.1120  0.1120 

0.1120 

0.000 

2 

40 

40 

30  0.0000 

0.0000 

0.1120  0.1120 

0.1120 

0.000 

2 

40 

40 

Normality  of  the  data  set  cannot  be  confirmed 

'  CtttiCijl 

V 

Eouality  of  variance  cannot  be  confirmed 

Uu.  HCS. 

mm 

A/:' 

■  ^ 

'■  *  c 

0.0%  0.9487 


0.9487 


Dose  mUL 


i 
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AQUATIC  TOXICITY  TEST  -  ANSUL  AFFF 


DATE:  19  December  03 


t 

start  Date: 

12/17/2003 

Test  ID: 

End  Date: 

12/19/2003 

Lab  ID: 

Sample  Dat 
Comments; 

12/17/2003 

Protocol: 

Bomsiwu,..  1 

2 

B-Control 

0.9500 

1.0000 

0.003 

1.0000 

1.0000 

0.03 

1.0000 

1.0000 

0.3 

1.0000 

1.0000 

3 

0.0000 

0.0000 

30 

0.0000 

0.0000 

AFFF  SampielD:  REF-Ref  Toxicant 

Air  Force  Research  Laboratory  Sample  Type:  Fire  Fighting  Agent 

EPAA91-EPA  Acute  Test  Species:  PP-Pimephales  promelas 


J«||«p,'t  Mmr.  Mtn  .  '  Bw. *W*«F 


B-Control 

0.9750 

1.0000 

1.4020 

1.3453 

1.4588 

5.723 

2 

1 

0.003 

1.0000 

1.0256 

1.4588 

1.4588 

1.4588 

0.000 

2 

■  0 

0.03 

1.0000 

1.0256 

1.4588 

1.4588 

1.4588 

0.000 

2 

0 

0.3 

1.0000 

1.0256 

1.4588 

1.4588 

1.4588 

0.000 

2 

0 

3 

0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

.40 

30 

0.0000 

0.0000 

0.1120 

0.1120 

0.1120 

0.000 

2 

40 

IT"!:.-.  "  ."sfiSi^^TV  ’"I  ^Sk'T 

Normality  of  the  data  set  cannot  be  confirmed 


^quality  of  vanance  cannot  be  confioned 


0.0% 


0.9487 


r* 


0.9487 


Dose  mUL 
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DEPARTMENT  OF  THE  AHl  FORCE 

AIR  FORCE  RESEARCH  LABORATORY  (AFMC) 
TYNDALL  AIR  FORCE  BASE,  FLORIDA 


JAN  2  4  2008 


MEMORANDUM  FOR  DEFENSE  TECHNICAL  INFORMATION  CENTER 

ATTN;  DTIC-OQ  (Laurence  Ramserran) 

FROM;  AFRL/RXQ-TIC  (Mr.  Poulis) 

139  Barnes  Drive,  Ste  2 
Tyndall  AFB  FL  32403 

SUBJECT;  Changing  Distribution  Statements 

1 .  Per  request  from  Mr.  Virgil  Carr  of  our  Air  Force  Research  Lab  (AFRL/RXQD),  this 
letter  authorizes  the  Defense  Technical  Information  Center  (DTIC)  to  change  the  distribution 
statement  of  the  following  three  reports  from  "B"  limited  distribution,  to  public  release, 
unlimited  distribution  "A"; 

a)  AFRL-ML-TY-TR-2005-4580,  Aquatic  Toxicity  Screening  of  Fire  Fighting 
Agents,  2004  Report. 

b)  AFRL-ML-TY-TR-2004-4524,  2003  Report  on  Aquatic  Toxicity  Screening  of 
Fire  Fighting  Agents. 

c)  AFRL-ML-TY-TR-2005-4581,  Extinguishment  and  Bumback  Testing  of  Fire 
Fighting  Agents,  2004  Report. 

2.  I  understand  that  this  letter  will  be  sceinned  to  the  back  of  each  document  and  will  become  a 
permanent  record. 


^ANDREW  D.  POULIS 
STINFO  Officer 


